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The author provides gnoseological analysis of discussions . He revealed their objective reasons (ontological bases), such as the 
complexity and enormous size of geological objects, multifactorial geological phenomena, contradictions of the cognition process.  
It is shown how the discussions facilitate the transition from one set of theories (gnoseological stops) to the other . It is proved that in the 
course of working out of contradictions that generate discussions, new contradictions, new areas of research and new complex problems 
that stimulate scientific progress rise.
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One of the laws of development of scientific knowledge and, therefore, 
a necessary form of its existence is 
the conflict of opinions in the form 
of discussions, debates or disputes . 
V.I. Lenin considered the exchange 
of views while discussing practical 
and theoretical issues to be of great 
importance .
In the history of science there were 
periods when under the influence of 
big success of experimental studies 
scientific disputes were regarded as 
negative . This attitude, according to 
A . Sokolov, is natural for the initial 
period of experimental science. There 
was the time when some believed that 
debates were useless and even evil in the 
process of scientific development [10].
The history of science shows that 
such provisions based on ignoring the 
laws of science were wrong . The history 
of geology provides an illustration to 
this: the full variety of disputes and 
discussions between Neptunists and 
Plutonists at the end of XVIII – early 
XIX centuries; between supporters of 
catastrophism, uniformitarianism and 
evolutionism in the first half of the 
XIX century; disputes about the origin 
of granites, which have been going on 
for about 200 years; about geosynclines; 
about the primacy of the ideas of fixism 
and mobilism, in particular, about the 
continental drift, etc . The forms of 
discussions varied as well: disputes (for 
example, between Saint-Hilaire and 
Cuvier), discussions in press, going on 
for many years and sometimes coming 
to an end at conferences and meetings 
(Lithologic debates in the USSR in 
1950-1952) .
Major historical research work has 
been done to analyze controversial issues 
in geology. But there is no specific study 
on the role of debates in the geological 
knowledge . Moreover the history of any 
science can hardly be complete without 
mentioning of the conflicts of opinions. 
This is due to the fact that discussions 
are, according to S .R Mikulinskaya, “a 
closely intervened knot of a variety of 
problems – social and historical, logical 
and mythological, moral, psychological, 
informational” [6, p.91].
We made an attempt to conduct an 
epistemological analysis of discussions 
in order to identify their role and 
importance in the geological knowledge . 
Let’s start with an explanation of the 
epistemological roots of discussions 
to reveal the causes that determine the 
existence of competing (alternative) 
views, ideas, and hypotheses in science . 
The objective reason or ontological 
cause of a discussion is the complexity 
and contradictions of the cognizable 
geological object: huge size of geological 
bodies, abundance of specific features 
of each body, various relationships 
between them . Multifactorial nature 
(polydynamics) of geological phenomena 
(the same phenomenon could be caused 
by different reasons) if particularly 
important as well .
The characteristics of geological sites 
make it impossible to adequately display 
them as a unity of opposites at one time . 
Therefore there are different, sometimes 
opposite concepts, concentrating only 
on the certain side of the object and 
inevitably opposing each other .
The next important reason for 
debates is contradictions of the 
process of cognition . The main line of 
knowledge, described by V .I . Lenin 
as a transition from the essence of the 
first order to the essence of the second 
order, is characterized by dialectical 
contradictions . It happens because 
in the process of learning about the 
material reality we resort to abstraction 
and idealization, we stop the process 
of cognition, and thus take life out of 
the object, simplify the reality and see 
it in a schematic way . As a result we 
experience so called “epistemological 
stops” in the process of learning, in 
other words we generate theories along 
the way of cognition . These theories are 
usually deficient, because as “stops” they 
do not fully reflect the dialectical nature 
of processes happening in the cognizable 
object . And so they are replaced by 
new theories representing the next 
“epistemological stop” . Overcoming 
these deficiencies is accompanied by 
a heavy theoretical struggle in various 
forms, including the form of discussions .
In the last quarter of the XVIII 
century neptunism (“epistemological 
stop”) was the dominant theoretical 
concept in geology . At the end of 
the century it faced opposition from 
plutonism . Uncompromising struggle 
broke out and “…in a few years the main 
provisions of Neptunian schools were 
rejected one after another, no stone was 
left unturned . Volcanic theory won a 
complete victory…” [9, p.52]. Although 
plutonism explained phenomena 
observed in nature much better than 
neptunism, plutonism in its turn had 
the drawback of one-sidedness (another 
“epistemological” stop) . Therefore in the 
40s of the XIX century the extreme ideas 
of both Neptunists and Plutonists were 
critically reviewed . Since the late 50s 
of the last century due to the success of 
chemical research, Neptunists’ theories 
came back to life, being modernized 
in comparison with the primitive 
views of A .G . Werner, but in many 
respects remained far-fetched, and soon 
underwent sharp criticism .
Finally we consider the presence 
of subjective elements in knowledge, 
especially different interpretations of the 
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same fact, as a cause of many debates . 
The discrepancies in the assessment of 
the same phenomenon can be significant. 
In this regard, Vladimir Tikhomirov 
says: “…The birth of conflicting 
interpretations of the same phenomenon 
is caused by the fact that when people 
made attempts to explain realities 
observed in nature, empirical knowledge 
was mixed with subjective understanding 
of the phenomenon, always depending 
on the degree of the development of 
science, as well as overall level of 
development and philosophical ideas 
of the author” [9, p.10].
The subjective factor is also 
reflected in the excessive absolutization, 
dogmatization of separate scientific 
concepts by some researchers, by one-
sided approach to the problem, by the 
idealization of the object of study in the 
form of over-simplifying the objective 
connections and relations, patterns of 
change in things and phenomena . This 
situation, as mentioned by Vladimir 
Tikhomirov (10), is typical to the era 
of rapid progress in science, when there 
is an involuntary desire to make far-
reaching conclusions and comparisons on 
the basis of disparate and unrelated facts . 
This factor includes “terminological” 
divergence, i .e . the form of conceptual 
homonyms, when the opponents of the 
debate denote different concepts by the 
same term . The fact that conceptual 
structure in geology is undeveloped is 
well known, it was often mentioned 
by N .B . Vassoevich, M .G . Berger, 
I .P . Sharapov, etc . It made a considerable 
impact on the lithological discussion in 
the early 50s of the XX century in the 
USSR .
Often the cause of mutual 
misunderstanding is to be found in 
the stereotypes of thinking, formed 
sometimes as a result of narrow 
specialization, and often under the 
influence of “the spirit of time” and 
“public opinion”, that do not allow new 
ideas to emerge or fight against them. 
We understand the term “public opinion” 
as the existing concepts that became 
widespread among geologists without 
any rigorous proof. For example, in this 
way once ideas of neptunism, contraction 
became almost universally accepted . 
Discussions are very useful in order to 
overcome the inertia of “public opinion” . 
We should also point out though, that 
in some cases resistance to change in 
science is justified; skepticism about the 
new is necessary and beneficial, because 
often new ideas turn out to be false .
Differences in outlook are a well-
known cause of debate in geology; it 
is particularly evident in relation to the 
XVIII-XIX centuries, when theological 
views dominated and therefore ideas 
reflecting theological direction of 
thought gained recognition; for 
example, the idea of global catastrophes. 
Uniformitarian and evolutionary 
beliefs were attacked . Gradually the 
geologists rejected theological ideas, 
being greatly influenced by the works 
of Charles Lyell and Charles Darwin, 
but still naturalists were unable to 
break completely free from theology 
and created a compromising system of 
beliefs – deistic.
These are the main causes that give 
rise to scientific debate. Competing 
theories, disputes between the 
proponents of these theories are a vivid 
manifestation of the law of unity and 
struggle of opposite forces in science . 
According to this law, the contradictions 
are not reconciled, but are overcome, 
resolved . Therefore from the point of 
view of epistemological analysis it is 
important to show how conflicts between 
competing theories are resolved .
Methods of solving conflicts between 
competing theories may be different . 
Temporary situations when one party 
involved in the debate wins over another 
and retains monopoly in science for a 
long time happen very often . This is 
due to the fact that in some cases one 
side is more prominent and therefore the 
arguments of the winning concept are 
accepted without question . Typically, in 
such cases one theory totally displaces 
the other . However, as history shows, 
there are always other theories existing 
parallel to the dominant one .
In some cases, as a result of the 
struggle between different theories and 
on the basis of the accumulated actual 
material, we observe a separation of 
“spheres of influence” in theoretical 
knowledge . After that each theory is 
developing in its own way . Essentially, 
both theories are right, only in relation to 
a limited area, and the whole opposition 
between them is only a result of their 
unjustified extension into each other’s 
field. Here is a textbook example: the 
fight between Neptunists and Plutonists. 
The first point of view (in its further 
development) offered explanation to 
the genesis of sedimentary rocks, the 
second – to the genesis of igneous rocks. 
Sometimes the struggle between the 
opposing theories ends with emergence 
of new theories, concepts, containing 
ideas of the previous antagonistic views .
The purpose of the discussion 
is finding the truth as a result of 
argumentative opposition between 
the opinions . Indeed, in some cases, 
resolution of the conflict between the 
competing theories ends with the truth, 
it is though only relative . Thus, by the 
years of 1960-1962, “granite debate” was 
over . But, as M . Romanov pointed out 
[7], many issues remained unresolved, 
including granites and tectonics, granites 
and minerals, granites and sial . Still 
the mechanism and energetics of the 
palingenic magmas formation is unclear . 
At present, the lack of facts makes it 
impossible to resolve these issues .
Achieving the truth is not an easy 
task . The clash of different views often 
sharpens, clarifies various provisions, 
eliminates their limitations, and in this 
way gives the views their final form. 
But the resolution of contradictions that 
generate discussion does not mean their 
liquidation; on the contrary, it replaces 
them with new tensions . In this regards, 
we shall cite the words of I . Goethe: 
“It is said that between the two opposing 
view lies the truth . No way! Between 
them lies the problem, that is not 
perceived with an eye, i .e . eternally 
active life, conceivable at rest” [2, p.332].
Resolution of the conflict is usually 
a very long process, confirming the 
well-known statement “the truth 
is the process”, and it can often be 
temporary . The contradiction between 
the two theories at some point loses its 
problematic nature and generates an 
approximate reflection of the objective 
state of things . Therefore, discussions 
about any problem have a long history . 
Some of them run through the whole 
history of geology, being a kind of 
“looping” . Part of the ideas in the history 
of geology did not die at all, they stayed 
in the shade during the period of the 
alternative points of view domination, 
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and other ideas were revived at some 
point in history . All this is a vivid 
manifestation of the helical nature of 
the geological knowledge development, 
when man returns to the same ideas 
under the influence of the new factual 
material . As A .I . Ravikovitch wrote: 
“Many of the fundamental problems of 
geology discussed in the last century, did 
not die, but only altered their concrete 
form, continuing to serve as a pretext for 
discussion these days” [6, p.205].
These issues include the ideas 
of the spasmodic nature of tectonic 
processes, debates that often broke out 
about the method and the principle of 
actualism, the question of the reality of 
stratigraphic boundaries, etc . We see the 
evidence of it in the opposition between 
various “new tendencies”, characteristic 
of the XX century: “neocatasrophism”, 
“new uniformitarianism”, and “pure 
evolutionism”. An example is a dispute 
between the ideas of continuous and 
discontinuous, spasmodic and gradual, 
irreversible development . Recently 
disputes between “neptunistic” and 
“plutonistic” (volcanic) directions seem 
to have been reopening .
Sometimes a return to old ideas is 
connected with the fact that in the heat 
of polemics – as noted by B.P. Vysotsky 
[2, p.152] – one forgets to carefully 
read the script of the criticized work, 
and the whole idea is rejected, without 
analyzing the arguments thoroughly . 
Hence the revision, “rehabilitation” of 
some rejected ideas, as we can see on the 
example of catastrophism.
Discussions result in the change of 
views and theories, therefore the life 
expectancy of a geological theory is 
of considerable importance . As a rule, 
theories created at the initial stage of the 
development of the geological science 
have longer life . Indeed, the most 
persistent and prolonged was the struggle 
between the competing theories at the 
early stages of the geology development . 
The early concepts tended to encompass 
the entire range of the studied phenomena 
from the perspective of a single general 
principle . At the higher stages of the 
scientific development, when the scope 
of the research has expanded, the life 
period of competing theories has been 
reduced . Science has more chances to 
find solutions to problems that received 
alternative solutions in the competing 
theories . At the same time, the higher the 
level of the science development is, the 
more new unsolved problems emerge, 
and new dimensions to the old problems 
are discovered . Analysis of debates 
shows that they have been and will 
remain a necessary “filtering” link in the 
process of establishing and accepting 
new ideas in science. The benefit of 
such “conflict” is obvious, while the 
debateless phase in the history of science 
usually slows down the development of 
the scientific progress.
Discussions as a form of opposition 
of different concepts, schools and 
movements stimulate the scientific 
progress, lead to a solution or a quicker 
solution to the unknown phenomena 
or a problem . During discussions or 
under their direct influence new areas of 
research and relevant complex problems 
arise . Thus after lithological discussion 
of 1950-1952 the efforts, applied in the 
history and methodology of geological 
science, have significantly increased. 
In addition, discussions are the most 
important form of scientific cooperation. 
As discussions occur in the spots of 
probable-hypothetical knowledge, 
they mark a transitional period in the 
development of science, “boundary” 
of the transition from ignorance to 
knowledge in the key moments of 
study . Discussions complete one stage 
of learning and mark the transition to 
another, and it is done by tense debates . 
In conclusion we shall point out that 
this or that stage in the development of 
geology is characterized by debates about 
certain issues – which manifest constant 
deeper development of the geological 
knowledge, its transition from one level 
to another, i .e ., debates can be viewed as 
“frames” that help to mark the periods in 
the history of geology .
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